sacrificed, and the liver and gonad were collected on ice. One tissue was cut into 2 134 parts, one part was immediately fixed with formaldehyde fixing solution were collected by gold grids. Then, the sections were incubated with the same 168 primary antibodies (MC10E7) at 4 °C overnight and rinsed, then incubated with a 169 secondary antibody coupled to gold nanoballs (6 or 10 nm of diameter) at room 170 temperature for 1 h. After being well rinsed with distilled water, the sections were 171 stained with a saturated solution of uranyl acetate in 50% ethanol and then observed 172 under an H-7700 Hitachi (Tokyo, Japan) transmission electron microscope. Table   179 1, which shows visible toxic effects and clear toxin distribution in nearly every 180 7 MC-treated fish, but not in any control fish. characterized by a large proportion of round hepatocytes, significant mitosis arrest, and obvious 186 cell lysis and disjunction. "+" indicates a moderate liver damage, characterized by a large 187
proportion of round hepatocytes, and a small area of cell lysis and disjunction. "0" indicates the 188 normal liver structure. c indicates the percentage of glycogen reserve in the liver, the calculation 189 formula: the area of the purple-red pixels ÷ the area of the whole image (1388×1040 pixels) × 190 100%. d "++" indicates strong and widely distributed immunolabelings, "+" indicates only a few 191 immunolabeling spots, "0" indicates no immunolabeling, and "n.o." indicates not observed. 
204
In addition, the hepatic intracellular glycoprotein and/or glycogen quantity seems to 205 decrease, and the mean values of glycogen percentage for female controls, male 206 controls, female toxin-treated fish and male toxin-treated fish are 15%, 11%, 40% and 207 29%.
208
For the gonad, there is no apparent cellular difference between the toxin-treated 209 fish and the control ones. al., 2008; Su et al., 2016; X. Wang et al., 2013; Zhao et al., 2012; Zhou et al., 2013) . 315 However, to date, according to in vivo studies using these vertebrate models, no 316 evidence regarding the incorporation of MCs into spermatocytes has been reported yet.
317
Only one study showed a clear distribution of MC-LR on the tubal wall of seminiferous 318 tubules of the MC-treated rats through the immunofluorescence method (injection 319 with 300 µg.kg -1 bw of MC-L for 6 d) (L. Wang et al., 2013) . In the present study, 
333
The present acute study indeed shows a clear subcellular distribution of MC-LR in 334 the gonad of the toxin-treated fish. However, in another in-house chronic study, MCs 335 were not detected in the ovary or testis of medaka fish following a balneation 336 exposure to 5 µg.L -1 of MC-LR for 30 days by using the same immunolocalization 337 techniques (Trinchet et al., 2011) . There are at least two causes that may account for 338 this discrepancy. Toxin concentration, detoxification process and exposure time are 339 crucial for such immunolabeling results. Ten µg.g -1 bw of MC-LR used in the present 340 study is a quite high concentration (the highest LD 50 value of MCs by i.p. injection is 341 about 1.5 µg.g -1 bw in fish) (Malbrouck and Kestemont, 2006) , and the short time of 342 13 exposure (1 h) largely reduced the possible toxin excretion process through liver 343 detoxification, together leading to a sufficient quantity of toxin that could access to 344 gonad through blood stream and be detected by the immunohistological method.
345
Besides, it is worth to mention that the process of histological section preparation may The authors declare no competing financial interest. Females (G) and males (H) exposed to 10 µg.g -1 bw of MC-LR: less glycogen-reserve 420 vesicles compared with the control group. 
